Neospora caninum is a recently recognized protozoan parasite, previously misdiagnosed as Toxoplasma gondii. 1, 3, [5] [6] [7] [8] It can cause fatal myositis, encephalitis, and polyradiculoneuritis in transplacentally infected neonatal and adult dogs. 5, 7 Neospora caninum parasites have also been associated with abortion and neonatal disease in cattle? 6, 11 The life cycle and source of infection are unknown. We report N. caninumassociated myocarditis and encephalitis in an aborted calf.
vidually and in groups. The groups were up to 100 µm long and up to 30 µm wide. Individual tachyzoites were approximately 5 x 2 µm and were PAS-negative.
Brain lesions were characterized by multifocal areas of necrosis in the gray and white matter, capillary necrosis, vascular cuffings, neovascularization, and infiltration of macrophages ( Fig. 2 ). Tachyzoites were seen in neural cells ( Fig.  2B, 2C) . A tissue cyst seen in the cerebrum was 20 µm in diameter and contained numerous bradyzoites that were enclosed in an approximately 1-µm-thick cyst wall ( Fig. 1D ). Few other small tissue cysts (about 10 µm) with thin (<0.5 µm) walls were seen in the lesions. Tachyzoites in the heart and brain stained specifically with N. caninum antiserum but not with T. gondii antiserum. Ultrastructurally, tachyzoites seen in myocardial myocytes ( Fig. 3 ) were structurally similar to N. caninum tachyzoites. 10 Hepatic lesions consisted of necrosis of hepatic parenchyma around central veins. Neither lesions nor organisms were seen in other organs. No bacteria were cultured from the heart and liver. A noncytopathogenic bovine virus diarrhea (BVD)-like virus was cultured from liver homogenate after repeated passages in cell cultures. The selenium and copper concentrations in liver homogenate were 0.06 ppm and 42.2 ppm, respectively. The nitrate concentration in aqueous humor was 21.7 µg/ml. The copper level was within a normal range, selenium was in a deficient range, and the nitrate level exceeded the normal exposure range. 2 Ultrastructurally, tachyzoites with numerous rhoptries were seen in cardial myocyte cytoplasm. These were structurally similar to tachyzoites of N. caninum, 10 which have many rhoptries whereas T. gondii has only a few rhoptries and Sarcocystis merozoites have no rhoptries.
No antibodies to T. gondii were detected in a 1:100 dilution of serum from the heifer.
The hepatic lesions were characteristic of those seen with congestive heart failure. Although a noncytopathogenic BVD virus was cultured from the liver homogenate, its significance in causing myocarditis or other diseases in the calf could not be determined. Selenium deficiency, nitrate toxicity, and BVD-like virus infection may have increased the animal's susceptibility to N. caninum infection.
The cause of death was considered to be cardiac failure caused by N. caninum-induced myocarditis. Numerous tachyzoites were present in the extensive and severe myocardial lesions. This is the first report of N. caninum in bovine myocardium. 66 
